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(57) Abstract 

A process for producing a recombinant RMA-dependent RNA polymerase which comprises transforming host cells by an expression 
vector containing a DNA originating in an RNA-dependent RNA polymerase of a human hepatitis C virus and encoding a soluble 
polypeptide having a polymerase activity and another DNA encoding a second polypeptide other than the above-mentioned one, culturing 
the resultant transformant, and taking up from the medium a fused protein having the polymerase activity, optionally followed by the 
separation and recovery of the polypeptide having the polymerase activity from the fused protein; and the recombinant RNA-dcpendent 
RNA polymerase thus obtained. 
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m im m 

C^5T^^e^-^/l-:^ (HCV) ^A#^BfffiJ^c^>MH!>^/^:^^ UT. 198 
9^{Z:;i(7^ t2:/tt (Chiron) CO^/V— ^T'dS^gtf^^bfc+^RN A '^-r/^^^X'fc 

i:;65^#$ti.So 

7t^/£^^/^;^fe{*5ft^^n-cv^/.^v^o 
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mm<Ot>ib. HCV NS 2Xt;«NS 3^5=1— h^-p^^ l^y<i^ i^X^-^ '^y<-f' <D 

15 $tbTV^5„ i<75J:5{e:, HCVltm • ^IgM^t^lflliJi, HCV^Ma<b^(^> 

So Bnt>. HCVttRNA'i7>r/l';=^-C*>S^5. RNAj;>9RNA=^-a'^-rS^^ 

i 

ts:mm.^m^tL}b\z.\±^ RdRPc^;^tg^«F^L. ^hia^mmmw^^"^^ 
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m^l-^. De Francesco bJix S4l)j5|BJiaT?mm^MN S 5 B Sr^, ±^t^\^R 
5 t\^}'il^^i^X\/^f^\f^ (De Francesco, R. , etal.. Methods Enzymol. 275:58- 

67, i996)o ^t^s ^<<Dm'^^7!)^:Kmm^x-^ R d R p?gts^^-rsmife;tM 
N s 5 B o^m b ■xmmm^^^tz.iP' . ^m\^<Dm^u x^trnhn-r. 

L. :S^b^^tW*V^?5-r. ^Yb^S^^tt^^fJ^i^-rS N S 5 B iJ^^/-? 

^'^#'5;::ird5T'#;^;&=»ofci (Tan, B. E. , etal., Biochem. Biophys. Res. 
10 Ck)mmun. 1997) „ 

^mm^hXt. t hC^fff5J^'i7^/^;;?.(Z)RNA^#i4RNAJKy if {U 

T. ^IClRdRPtf^-S) fStt^W-r-SNS SBiJ'i^^-^i^c^CpMg^^^CJ^T 

15 (NS5Bt) ^<t&<^3j<!;-^^^Ki:<7>iSll'a-^5'^^'«i?i: bX^^ (^?!lX-{*^]^ 

0) (^l^m^-frS R d RP®t4^#-t-5'5I^tt<^ffii^x.^N S 5 B t 
^/55#f>ix-5r ir^^mb. 3t5:|gP^^^^5}^:Mofc„ fin-b> NS5B«. T 

— 'gg^^jX^^^fcN s 5 B t ^^m^. R d R p^&^4^iml#uoo, pt^^*^ 

20 ?F^«^ife(*:;6^^^ ^OR d R P*gi*$rliJfe 9 ^ ^ t'j^ < laUIXx 

Bnt>. y»5:^5gfi^ t hcMJ!FF0^!>-<>'l-:^ORNA^fe#t4RNA^'; p« ^— if^ 

i 25 T. GSTirV^^) ^=1— K-rSDNA^%-^tfl§m^^^~"C'^S^5HBIia^?^!S 

y '^T"^ K=£r^g|. (HjiR-rsr t^^t^pfe;^, immx.^RNA^fe#14RNA7Ky 
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HCV<5;*y AJ^^oV^Tt ^CMfffi^ll>^/^>^(DNS SBfiRd RP©^^^;^-^ 

^) NSSBtir^-To TNSSBJ 2^Ut TNSSBtj ;^^6^fi, 

N S 5 BSlT/N S 5 B t iJ' :/xs°i^ ^ - Ki-SDNA^Sr^i-Cl i >b fcSo 
15 ~ ° 



20 



25 



m 1 fiH c V <z) /-K y wm^mi^ CD N s 5 B ^ (D=s3t Sr^-rm 

N S 5 B ^5^ (^^7K^*y a -7^J>\^ (Kyte and Dool ittle) X-fo-5c S O S U 

:^^GST-NS 5Bgll-g-^i^^N°i5^0|g3^^!^0«itSr^-rm^®T'*>5o 04- 

S 5B«NS 5Bc^^T5:y^^:^L. NSSBtfi, 2989 - 3010(75 2 1 T ^ y 
^:i5^:^$iT,-C*3«9> NS5Bt-ml{i, GDD^5^-^;5SVDDr-g^$tt 
T*3«9. NS5Bt-m2S:T^NS5Bt-m3«, itStt^SO^ ^y^iJ'— C» 
T^^i^{CJ:Sgife^;tU. NS 5 B-m4litil^(^)r^^;?7— ^^rtl^^^^^ 
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mt^^URX^-^^^^-!^ ^—^^^^-^^ ^ (EcoR I , Sac I , Kpn I , Xma I , 
Sail, BamHI) ^=»— KUT*3«9x :i<^±»£{-G S TSr^— Ki-^ DNASE 

5 0 3(i>^^>^S: KpGENKS(Dfl|^<^)1I^gl-efo5o GST — NSSBt^t 

4 {i:^^®T'^m$tl>/cG ST-NS5Bt O:^iSl(^)^i§^$r^-r0T-*> >9 > 
Ati^#!fediib#fcSDS — 1 0%PAGE(C:J;i9:5>|ltL. Coomassie ^fevfe 
10 (CBB) -C§^^Ufci)^:^<Dm^|glX'fc5„ W—^l ti^Mttffi^ ; 

{i®^^^!Q;SI^<^3s'il^_htt ; 1^— :^ 3 fiD E A E S ephacelt^il \^tzM.(O^M 

5 lipoly (U) S epharose::?? ^ b<D:^m?^ ; V—;:/ 6 h a l^^MW: 
O^-it^Mr NS 5 B t ^^-To Bfi^NS 5 Bljiiil^^m^^^ ^^P^ 1$" y^Zf^ 

HI 5l±Ili4 A^T)!^— , 9 5Kd a <Z)/<:/ ^ixfcG S T — 
N S 5 B t l^y<^ ^SrH C V 1 b M^^t4IFF<*^m#ifia.»25:tm^Aifa-^^fflV n 

20 — i/ll±J^i^^tLfeGST-NS 5B l^-i/2{*^*R^<^)GST^>'x^°i?'(7);z^ 

^:^-ro ^^1* 9 5 k D a (Z>^e5:}t bTV^So 

ig6fiUMP^«9iZi^T5^-ir'l'{-*3lt§i^i^GST-NS 5 B t (OR d RP^ 
't4^?J^-rr^:7-r$>So At*, poly (A) X^poly (dA) ^"T^^'^^l^— b t b> 
oligo (U) 14Xtioligo (dT) ^^TT'^'T-^"^ UX^VX [a-32p]UMP 

25 3Z:ttCa-'''p]dTTPlc:m--5SK*l#mi4^^'<fci^m^^-ri^^:7-cfc«9. 

B|i2 S'C^tU^S 7'0-(^(DRJt-<0^^ J^=^'-:^^7TkV, CtiGST — NS 5 Bt 

m 7 i-im>^ /j:Rjt^4ki^Tx-<DmmG s t - n s 5 b t (dump^y) ^^^izm<^ 
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(0, 10, 25:^7^50 nM) tUMPm.^i2<^t<Dm'0^'t71^-to 

A{iRNA7^V:7-U--N<^^|g^^gl, Bfif^ilWf^T'fe^UfcRNA 

010 fWfLi&ife«T'^m^-ti:/cNs 5 B t <^.^^'ft:^^-rm=^^^K(om 

^|llT-*>^o (A) «^SNS5B, (B) «GF P-NS 5B t, (C) i±G 
FP-NS5B-m4. (D) ttGFP^^, =^ - K-r-S^^mrr^^ ^ KT- 

id. HCV- J Kl c DNAfi, 3 0 1 0<7)jKy iS' V^^i^HUig^^j^rj- KLT*5 

®?;6>^^c&SNS 5B{m<^)l5'-l'/i':5^^0Ka?iJiti{?{c:J:i3. R d R pjjf y p< ^— 

Sr=i-K-rS t%^f>tl.TVS5 (Honda. M. , S. Kaneko. M. Unoura, K. 
Kobayashi, and S. Murakami, 1993, Arch Virol. 128: 163-169) „ 

HCV- JKl cDNAt^rt, 5 9 lT%ym7b^h:^^NS5B^=J — 
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:^mimm<Dmmmx-i'i. r a r pmi^^^-r^mmK.mN ssb hcv 

-JKl cDNAcDNS5B^m|g^^H^L■CMi^bTV^-5^^ 

^K) ^=3-K-rsDNA<^. ^^■xym^^i:^m.-^n. m^fJ:^2.(D:^V^-y 

S 5 B t ^1:3— K-t-SDNAt^fflV^-Cig^^fe^^3Sifla^?i^®'^l^b7^ci:^. R 
20 <. ii-a-^>'^^^>J'^^NS 5B t t;55pr|g-t?fe;h.{*\ ^ 

25 ^^-ox. ^mm<Di-o(Dm^mmxi-±. t hcMffff?^!>^/^>^<^)RdRPS^ 
V ^-c. r 5: y 1 b 5 7 0 ^ ■^<?:>iE^ij> xj*i^saa?ii{:i*3v ^-cT ^ y ^;&>:X 
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iJAT. HCV- JKl c DNAB&5fe(75NS 5BtGST^M{C. ^^Sg^sPL 

7:^*3. *B^^»^-ef±. HCV- J Kl c DNAS5|$CDNS 5Bi5^:/yN°i^. ^ 
Wn^^b^d^nSNS 5B t ^5^^>'^°i^^V^-rt^^l. ^{^IN S 5 B SXJ^N S 5B 
t ^^vi-5o :^fc. NS 5 Bti:>r/P^?^;d->'S h^^-^^I^o.^—- ^ (OT. G 
STt^S) ^<^)S!l'a>i5'^y-?^^GST-NS 5B t tf|;U ;*:|gg^^&-t?^ 
^$ix;tai^XLM<^NS 5B t d^lyy^^^^ r NS 5B tXfSNS 5B t tW-l^^ 

eE^<^c"<i:<. HCV- JKl cDNAji, 3 o 1 o<D:^vm&mmi^^='— 

KLTlfo^f?, RdRP$r=«-Ki-SNS 5Bfi, C5^<g!|© 5 9 1 T 5 

mmm-^iRx^2(D5 9 irsi/^d^b^^SNs s Bcocm^u^i^^^i^^Tk 

mz-Mtmm (aaSTO-SSe (^^JC»2989-3005Jc:pl^j-fS;)) ^^fe ^) . CmmmcD 2 
IT^ym (E^J#-§-l^i;^2{;i*3tt5No. 571-591 (2990-3010) ) #j&d5T>' 

:«?'-®^5><^T?y®?d5jX^$ttfc^l|fls: (NS5Bt) GSTt<?:>i!l--a- 

-r 5 . m-B'jLn^m^m(D, ^^t* n s 5 b t ^ ^ t ufco 

5 9 1 T^ygf;&^b'feSNS 5B, ^t;^C^iS<Rl;6^^-^^05T ^ y ^;55:X::^ 
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$tbfcNS 5B t^=i— K-rSDNAJi. ^^-r?)^\ gE^(^HC V- J K 1 c 

bT. 2 1 T 5: y^Sr:>i:^bf:ijKy-<v^^ K^i^^lf btt6„ 

(NS5Bt) <D^;'^b-r^ MMORd RP^ti^;^i-^t^^ft^i: LT. 

15 ^rt^is-etSo 

-&ii:(0;b-?fe-^#fcN S 5 B t ^=1- K-r5DNAi:^2<7)7Ky--^^^ Kt?feS 
G S T ^ =1 — K-r-5 D N A ^jg^ /£^m'<^J' ^ — F^-ea^ UXm^i? ^-^^^ cD 
^m-^^^iJ' — ^^^-r-So ^<Dii0fi?m.^^ ^—l-i-. NS5Bt<DDN 

20 ^ijE<?)^Ji^^y»-IB^<^ < ^ ik^^ ^^"^^ t b-C G S T25lXJ^N S 5 B t ^ 

= — Ki-SDNA;i5|g^$n5 jg^J'^G S Tf^^^-^^ ^5^— [^0. pG 

ENKl ( Murakami, S. b, 1994, J. Biol. Oiem. 269:15118-15123; Yi, M. -K. 
h, 1997, Virology 231:119-129] (ClN S 5 B t ODN ASr^^Ai"^ ^ ^ t^^ 
^Ig-rSw i:d5-C^5o KpGENKS{*, :^X2y^^ ^-ef-r 

25 — if A<7)=i:/-fe>'1^:^^'^ -^ipm^^ (kination site) , K'>'<D^iSi 

^ULRXJ^HtSQ^ti:-^/^'^-!^ X2—=^>'^-^^ V (multiple cloning sites ; EcoRI, 
Sad, Kpnl, Xmal. Sail and BamHI) ilr = — K LTV ^-So ^UT. rc^pGEN 
KS^^^— tZ^-^/i^^^P'— h (MCS) OisKdf*. GST$:=' — 
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^<i^<Dmmn. mmf&mmm^Glutathion Sepharose 4B *7A(:7T/^-^t/T 
m)iZOAm^^. l%Triton X-IOO^W ^ (j^-p^ pgs) , 

(1) NSBB(^*fi~5*tlfiLf»<7?ISM 

^Mfi. ^^:7nH'^KcDTv'^y^>h(Sig„a Chemicals Co. Ltd.)4^(D. 
200/x g(D»M^^#^dr1^ t :^^^:;^l^-mmN S 5 B t ^ ^>1^^(C^T^I^^5 

LKB Co. Ltd.)<^Jg;^{;it^oX. Protein A Sepharose^&^ASrffiVNXffiKL^Co 

(2) !>^:?^i? :^:7'n s/x-O-:?^ 

S-9->:7°/W^5,7 7'w- (62.5 Tris-HCl (pH 6.8). 2% SDS. 10% rV±V2~ 
5%2-p«^l.;i7:rha:^y^yi,)(^^^l^^ 55>F«i;iD^U 1 0 o/o SDS-P 
AGET-5^jiib, (192 mM 25 niM Tris &l}^20%^ ^ 
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ip(D=- V X2-k/l^u—P^m (Schleicherj5.U«Schuell Co. Ltd. ) iZ.mM.^i^^^ $ 

^m^'^'^^^'o ^yy"^ i^vi^^yf^m-^^o ^<^m. ^^^^ 

(Amersham1±) (Dm7f^i^'^^\ ECL (^p"p^ : E C L '^^i;^^ 5.^^ ^ 

;5^1tm^i|-fe 5' b , :^t7^n^r=J— KRPN2106P, Amershara^h) ^^\^^XWM\^tio 

NS 5B. GST-NS 5B t:S.t/rNS 5B t, ^^WttSr-^^-T^ 
R N A^#<4 R N A y P« -if ^tt<7)ffliJ^fi. TOJ bX . UT(D:^^X'fT-:> ifoo 

^'fSi^. DNA^S#ttDNA^y ^'Sll^) 
n.^— if (TT) ?£^%fflil^Uf:io 

±fB?£t4Jis iJliSt ( Behrens. S. E. ^, EMBO J. 15:12-22. 1996; De 
Francesco, R. Methods Enzymol. 275:58-67, 1996; Lama, J. J. 
Biol.Chem. 270:14430-14438.1995) \Z.^m(D^m^m\ [a-"P] UMPX 

^tpfi^jfcS^Ci^ (10 AtDfis 20niM Tris-HCl (pH7.5) , 5irM MgCl^, ImM DTT, 
InMEDTA. 20U RNase Inhibitor (fP^5f»E^) . 2/iCi [a-"P] UTP(8 0 0 
Ci/mmol. AmershamCo. Ltd.), lO/xMUTP. lO/ig/ml poly (A) Rt/oligo 
(U) 14:£r-^;r-r5^^5'^T— ^'TftTofCo iliaK^&?^t-3lt^N S 5 B t -Sr^IBX., 
2 S-C-C 2^Fh^-1' X=^^-<— b UiTc^. if^-^/P^DE 8 1 :7^/l'i5'- (Whatman 
Co. Ltd.)t:i^U Sf&^it*f^o :7^/l.i5'-5:. 0.5M Na.HPO^ (pH7.0) -^+5^ 

2) R dRP?&ttt^S!l^l-J*^ oIigo(U)14S.TJ^ oligo(dT)(7>^a^:^^>^^'^■^ — 
^^UTffiV^fCo RT®^*(^SI^t-i*. poly(A) . oligo(dT)XU^Ca-"P]dTT 
P^. ^tt^tb, T^^^w-b. :7'^-r-7-J^U^S«i: U-Cfflv^fco RNA^y 
pt^-if?g^4(7)aij^{^f* . poly(dA) . oligo(U). RV^. [a-»P]UTP^ 
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(Rifampicin) mTT ^ ^ / -^^ i^i^j, ^ -^UizmMU R 

3) RNA6fe#{4RNA^yp{7-if (RdRP) T^y±^ 

R d R P^m^. ±A4 0 ^ 1<Z)S^£:^ [20 Tris-HCl (pH 7. 5) , 5 nW 
MgCU, ImMDTT. ImM EDTA. 20U RNase ^ ^ t tT^J^-C^^t^fi^) . 5o):g/B,lT 
^^y-^^v-^xD (Sigma Co. Ltd), 5^Ci C a-"^ P] UT P&Ut^o. SmMO^ 

^ONTPm (fiP^. ATP. CrPSU:GTP)i:. l O ^s/ml R n A^^^lT h ^ 
Sr^V^TtTofc. «^^l.:^^K<^^^?r. 1 O ^ Mi^^gp Lfc„ MiS?NS 5 

NaCl. 100 mM Tris-HCl (pH 7.5) . 1% SDS) 50^ glTa ^^-^k 

(Boehringer Mannheim Co. Ltd.)-C-3 O^mm^fT^ ::l ti^X y) . Kft^^^At^f:, 

(I^gingpl^te) d^^L, BAS 1000 Bioinage Ti-^>f-f~ 
(Fuji Co. Ltd)T'il¥*fUfCo 

1. KpGENKSt^^^ 

GSTSt^SM^;^^^..'^^^:;^^;.. KpGENKSIi. pGENKl 
(Murakami. S. ^, 1994. J. Biol. Chem. 269:15118-15123; Yi. M. -K. 1997. 
Virology 231:119-129) ^BcoR 1 RXJ^BamH 1 -cmitU pGENKIEcor' 

S SFor (ga^J#-^4) GAATTCGAGC TCCGGTACCC CCGGGGTCGA CGGATCC 
S SRev (mnm^S) GGATCOGTCG ACCCCGGGGG TACCGGAGCT CGAATTC 

-bia-a-fife:^!; =r^^ v-ir^ k^n a c i #:&t(^ 6 5t;-eT:=^>-y v^l, e 
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ly-^^^ (ligation high ; i^XWi^^(Dm7j^i^^^\ ^-f v-g 

GENKS J^f^fifeLfCo 

V^gl^|f|5{&S:tJ«-^/V'^^5^i='— -i/^5^i^^ b (EcoR I . SacK Kpn K X 
ma I, Sail, BamH I ) ^=3~KLT*3'5, :i(D±m^G S T^='— Y^-t^T) 

ig^ia3(C:T^i-o BI3{C*3V^T. G S T -N S 5 B t gfe-a^iJ' <^ h n i^lf 

ic: J: 5 ® ^ fiTlit?:^ ^ v ^ 5 » 

:3e^-<-hU SOC^^^P^, 3 yCTM 5^mm^^. 10 0 Mg/mlT 

i/^WLB^i^— h^;::/!^— T'-i'^^^^b. i 2;ei^^> 2 oNP^, 3 7°c 

3. GST-NS5Bt <D^^^;7 ^5^ — p G E NK S S 5 B t <D^|g 
(1) NS 5 B<^DNA(^)ilSilI 
NS 5 B^-^WrSHCV JKl(?^1^y^yy cDNA (Honda, M. 1993, 
Arch Virol. 128:163-169) iJ' ^'^^^-a-fife^^^^ K:/. AX6tj S acl S 

GGGAGCTCCA TGTCGATGTCT TACACGTGGAC A (NS5B For) (iS^J#-^) 
GGGTCGACOC GGTTGGGGAGC AGGTAGATGCC (NS5B Rev) QSSM^^l) 
wtl/b 2 0(^:^7-1' -^—s RV^Taq^V if (TaKaRa Ex Taq ; ^Sitlt 

(9 4'C, l:^-; SSt;. 7 2*0, 2 5^) d^b^cCS— i^t^ii^S^ 3 Of-^iJ' 



13 



wo 99/43792 



PCT/JP98/04204 



fc„ :i<^IsJItKb;^ccDNA^SaclS:U^SalI^J(5g^^ (^Sit) {^IT^SL. 

(2) p GENKS/NS 5 BOfll^ 

NS5B^g^^^-t-S:7'^^5 K^^-m^U^C pGENKS^SaclS 
tJ'Sal I^|5S^^(^XAaSU. pGENKS Sac I /Sal I iJ^^^^f^gfe 
(1) T-#>^cNS 5 B c DNA Sac I /S al m^i"^. T4:DNAV^—^(D 

-r^-v:3 ^^SJ^;^fTV\ ;'^^M-^fl^a'feJ^U PGENKS/'NS 5B^#fCo 

(3) p GENKS/NS 5 B t CD^III 

C5^iig02 IT^y^dS^^^ixfcNSSB ttt. _b|E (2) -e^#biT.fcpG 
ENKS/NS S B^^ar U NSSBFori:, 'A^^cDzf^^-^^ (NSSBtRev) : 

GGGTCGACGC GGGGTCX5GGCA OGAGACAGGCT (NSSBtRev) 
^ffiV\ ±J^tmm<D:^m-VPCRRlt^^n\^\ NS SB t cDNA^f^^feb. 
\^^(D:^^-^ pGENKS/NS5Bt ^#fCo 
(3) :<C^Mfl^®fei^<$:{;ij;SGST-NS 5 B t(Dmm.t^(Dmm 

1^U(Dm>^fj:mm-(^n.Pr^UMl.. sds-i o%page{c:J;?):9-^U 

(iiNS 5BSU«feLGST^#:^ffiVN5) -C^tlfLfc„ 
:^^S' K:7;r'- (Bradford method) XH:!^7ixjfiL^T/l'>^^ >- (BSA) ^ 
^J^^-r-SCoomassie ^fejfe (CBB) T-Sfl^bfCo ^ ^Ic:, m^^iim^mi 
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1 ) ^ ly^"^^ ^M^-t^mm(omn 

p GENKS/NS 5 B t K-C?l^H^*^L. #?jtbfc:*cBiMt* 

(BL21pLysS)(Z)l =3C3=^:|:, 1 Om\(D\QQ neMlTl^^^'l^^J l^^^l^B 
Sg^L. 3 O'er— SS^^Ui^cio r<^^^ife5rl00Mg/inlT^^t"'v'y i/^W 
LB l^tfil 3 CC-CODsoodSO. 6^>ibO. 7{C?^iS-i-Cl^^b. 

r tLbo?^*i^{;i. 0. 4 mM-i' y tvw ^ -d-^::^^^ i7 hf^ y K (iptg) 

11 'i>U :^c^m^SrilX^U. i; v^ltHb^i::^ (PBS)-C— 
Ulife^Lfcio }S5(:V^-e. ^KD^V-y h<Sr InMv?^:^^ W /V- (DTT) ^tU* 
l%Triton X-IOQ-^WPBS (WT^ ^^5/:7r— A) 32ml{;i^^L:fcc 
2) 

fco Jittl (SI) h^^jitUs _btff(s l)^7k-hJc;E*gLfco 

h^l.OM N a C 1 ^-^Wi--5^^5/:7r— A3 2inHC^^U. 
{cS^tS^a i^'L- Ufc_Lffi?r^i?> ( S 2 ) . JilBco S 1 irM-a- L> ^<iy^T 
-A-CNa C 1 ^^5:0. 3 3Mj;iiigi5b. _Lm3 (S3)i^#fcc 
3) DEAE SephaceliJ:J;-5i^^ 

S 3^/^5/P'T— A-C^^fhUfcDEAE S ephacel;*; ^ AiZlii Lx 

— B t* — X (glutathione Sepharose 4B beads ; Pharmacia Biotech Co. 
Ltd.) Imltil^b. iJ'i/^-s-^^Srf^XtHSRJlX^^irco JSfeVN-C. 

r.(7?tr— X^, /"^^yr — ^^ iS^^:V^-ellnM DTT^WS OmM Iris-HCl (pH 
8.0) T^^;-?^?%L. ^l±J/^i/:7T— [BOinM Tris-HCl (pHS.O) . IObM^/^ 
^5^^;*-^^, lOmM DTTJ^U^O. l%Triton X-100] 4 ml-C^ttJ b/::^. 5 O OmM N 
a C 1 ^^WrS^W^^^'^T — 4nil-T?^mUfc (®4 A V— :/4)„ 
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5) ^^^V l^±:7TXn^y^:fy^M,i^^^f^^ 

^^^T% ^ai^CDNa CI 15 OmMjCipfPLfc^^ 1 5 OmM NaC 

Biotech Co.^Ltd.)immLt=.. 1 50mM N.Cl^^tj^LG.<^y :7 r^X^i^i^ 
Lfc^. *^^^NaClig^;d5lOOnM~lM(DLG^^5'^T- [20mM 
Tris-HCl (pH 7.5) . ImM EDTA. 5mM DTT, 20% rV±x:^-,U, 0.5% Triton X- 
100] T'^mu. ^tL^tl.<^)^M{^:5^gfLfc. 

^mm^lOoy. SDS-PAGET-^^L/c^^. GST-NS5Bt(i5 
0 0mM~9 O 0InMO/t^^NaCl^g;^iF®fflT*^^fiLT^^feo 
6) poly (U) -t:7 7'C2— J^;{7^A{c:j;-5*fM 

Lfcpoly(U)ir:7Ta-;^;«;^^ (Phanoacia Biotech Co. Ltd. ) {Cigffl Lfc„ 

1 SOnM NaCl^^?>LG.^5^7z-T'gfer^Lfc^, ;^^i»^2 0 0nM~ 
lMc^NaCl^^W-t-SLG..^^:7:r^T'^aiLfc„ 5) tl^^iQo^ SD 
S-PAGEX^^mVt^^m. GST-NS5Bt«. N a C 1 ^g^S 0 

(5) 5 B t ODJ^M 

±12 (4) . 4) (^*3v^■r^L^c. r7u^^:^i^mmici^-a^i.t^csT~ 

NS 5B t^ ha>'e:^X-«tSLTGST^(;DJ^^gp^(;,fe^^X6^,/^3>.-tV 
i^;^ie^J (!g3(^mgp^) -C-^^tfCo IP^, GST-NS SB t;JSi^-^L^c 
r/^^^;^^^t'^X (^/^^^:^..ir:7:rn^^4Bt'^X) hn^i^^.^ 

((50 mM Tris-HCl (pH 7. 5) . 150 ri* NaCl. 2.5»MCaCU 1% 
Triton X-100)-e^5^(Ci5fcr^Ufc„ hn>.f^(5 0U) (PharoHcia 

Biotech Co. Lt±)t:^^-t^hr^^^X>mm^<^y:;^T-^m\^^X. 4t:T— 
ft^S-t-S^i{ClJ:*p. GST^r-YyT-;^.^,. G S T irgfe^ LfcN S 5 B t ^ J 
-"^ Sr^^-^irfco f'-^^iS>L^L. NS 5 B t >5^^/.^^ ^-^^-TSi^^ 1 5 
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(6) nm<D^^ 

|g4{Ci3V^-C. Afif^^ilrSDS— 1 0%PAGEJ;iJ;«95^|lfb. Coomassie 

^fefe (cBB) x-m&vtl^^^<Dm^mx-:h^o i^-^^nt^s^t^mm 

(lysate) ; >- 2 fi®^igE«!faii^<^jt'il--h?ff ; V'— :/ 3 «D E A E S 

So 

15 1114 AW— :/5{c:;^-rJ; 51^. 9 5 k D a <Z>M^X.GST-NS 5 B t i5^>'>'-? 

i?' 9 o %J[y. Ji-C# b^^:fco 

fetNS5Bt IgG^I^-GST 1 eG(DWi^\Z.XoXW^m^m^^tutl 
(13 4 B&U«C0V— i/5o ^^^CV^-C^ ic??9 5 kDaCD^^^/KJlltB^-f Si^iJ^ 
20 tl^/cG S T-N S 5 B t ^//•^iJ' ^HCV 1 b ^^S^iH41|f iJ^S^lkmXU'M^ 

li3ftiSi$ttfcG ST-N-S 5B 2 ti^fR^OG S TiJ' i^^^i?' OJ^^^-To 

jj?^)9 5 kDa<^GST-NS 5B t;65HCV 1 hm^Pki^{^B0k^^ltL^i^X<:> 

xin^m^i^mwL^t^f^ (^^) „ ii!4s.t^iii5{c:^t-i^md^^. i^m^ti^t^Gs 

25 T-NS 5B t |*HCV!:7'r7^x^J;i*5l5i-5^i/^>°^-Cfo5i:«i^$nfcio 

^ 4 AO V— >^ 6 t^fi. h C3 l^li'l^mit^fD^-W-^m^^fOm e 3 k D a CO-^ 
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GST IgG\Zi-imm^ti.^J^^^^tf)^h. ^-afe-a^MOrNS 5B t ^i^^N'i^-C? 
fca^^;dSjg^$tLfc (114 B^tJ«C)o 

^m^i^mm^ntc. m-^^i^^^^ (gst-nssb t) st/^-gt-a-ij^^- 

^^-^ (NS 5B t) i5'i^yN°iJ'«l 50mM N a C 1 -^^^ L G-^^ 5/ 7- — 
(7) JKy ^— 

JilE (6) Tfi^MLfcM;* 9 0%£i±<^)»§^GST-NS 5B tCD/J^y ^— 

P]UMPXfi[a-='^P]dTMP05i9i2i^^. 3»S5GST-NS 5B t (9 0 
ng) ^ffiV^TaU^L;^Co ^^S:. El6{J:^-r„ m^. Afi. poly (A) Xf* 
poly (dA) ^T'^'^l — htL^ oligo (U) HXt^oligo (dT) ^>^^-C-x'— 
^bT>fllWc»'g'(^SK#Mtt^^LTV^So BfS2 5\:SUi3 7 'CT♦(?5Sl;r^^55 
A=r— CliGST-NS 5Bt(7)»t. UMP^t •? 52^^^; <7>P# 

Tiy-fe>rtC:jottSPoly(A)jS#t*<^UMP^»?j^,;9Lfi^ oligo(U)7'^-l'-^— 

My'^fzm^(D^i)^, oligo(dT):/^-r-^— S:ffiv^fcm-a'J; «9 t)«5>6^;:i^v^ (7^ 
2^) (la 6 A)o ItMG S T-N S 5 B t K^Lfc^#TT% iS^fe 

^Wmmm^. DNAfe#i4RNA^y pi^— ^XfiDNA^y ^ ifS^COVN 
■riX^> TTi^i-Jlt^^tio (06A)o 

StiJii^^-^. 2 5'CT% ^f^^i< ^t>4^ft1iil^bfCo b;&>U 3 7'CT-{i3gS 
< / 2 ^FbIMJ^ bfc^^.-??— o fc (gl 6 B ) „ 
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^1 HCV RNA^y tf<?3fttl 





^S(/ig/ml) 


(cpm) 








18O0O 


13 19 ±230 


0. 0009 


1 




6000 


1485±82 


0. 003 


3.4 


DEAE iliS 


5900 


1558±53 


0. 0003 


3.6 




350 


12462± 2281 


0, 44 


485 


Poly (M):^9J^ 


90 


67740 ±1413 


9. 41 


10271 




280 


47280 ±3771 


2. 11 


2344 



** : pmole/iz g/^ 



•v-f ix^^D(7)#^T"e«x PJ-W^nTx -^rtu-etl/^ 2 O O |£ g/mljS."0^ 5 O 0 ;z 
g/ml * Srii^D Ufc^-g-C t>ia* $ tv'^^d^o 2 ) „ 



19 



wo 99/43792 




PCT/JP98/04204 



m_2 GST-NS5Bt J;i*5ttSRd RPf^i^<D^tib 





UMrflx V lii'r^ (cpm; 






99448 ±2170 


100 


-::^^>r-^— [oligoCU)] 


1124 ±88 


1. 12 


h[poly(A)] 


2429 ±1142 


2. 43 




1521 ±299 


1.52 


Rifampicin (20 fi g/ml) * 


25175 ±4628 


105 


Actinomycin D (20 /z g/ml) * 


23894±5467 


100 




738 ±94 


0. 74 


GST 


423 ±14 


0. 42 




1241 ±242 


1.24 



^>*-/j:^f^T-C©^®{G ST — NS 5B t <^UMP^J?ji;«^{cS-^< RdRP 



i&tiSr^'<:rCo SJ;&}i, G ST — NS 5 B t (30--4 5ng) ^ffiV^fcc Sigp 

g^V:^V, E{±Zn*^^tS (0. 10. 25S.XJf50/i M) ^^-fb^-gr^c^O^UMP 

1) UMPSlJ9iZ.^<75Migp Ht±Xfc:< , (lll7A)o 

2) UMP1iI9jZ.^«. 3 0'CT'ftt>^m6<jT-$>5 (El7B)o 

3) UMP^l9)ii?^ti. 1 0 O mM K ClJetic^KC 1 ^^t:: j: [l.$$;h.. 
M g ^^-^/{cm^&iCfiSc^^ UT*3 15 . M g ^^(D^,m.m± 2 . 5 ~ 5inM(55^fflT 
feS (I^8D)„ 

4) Z n='*^<^)f&c^2tt-<:r>'«UMPSi«9ji;^^^4{^/£Ay^^^L?fcv^ (0 
8E)„ 

^fc. #iS?5fi^J<7)^W^p-<fc*§ms ^^^4#®^g^4^J (O. 01% Sarkosyl 
XJiSDS) fi. ^Sr^^tCiiaS 0.1% ^T-<D^--i';e->"(4#ffi?gi4^J 

(M. Triton X-100, Nonidet P-40, Tween 20 "BlXI CHAPS) {i, 
v>r ar^53>d^ofc (* 3)„ 
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m 3 ^m^^^^^m^sim\(D§^m 





0.01%** 


0. 1%** 


1%** 


Triton X-100 


90.8 


89. 2 


61.8 


Nonidet P-40 


97.2 


98.7 


63. 1 


Tween 20 


104.5 


121.0 


118.9 


Tauro DOC 


81.2 


12.6 


12.6 


SDS 


4.6 


4. 1 


5.0 


Sarcosyl 


28.8 


7.5 


3.6 


CHAPS** 


83.2 


85.6 


100. 8 



* zW^mRm mmmi^m^^) t-<^?sh4 (25755cpni)^ioo%ir-r5„ 
: ^n^mm (v/v) 

5 ***:CHAP SM;S£l^^tt^tt, 0. ImM, 1 mMS-XJ^ 1 O mVU 

(8) HCV RNA^^lyyu-'hRXJ^Zf^^-^—t-f'^RNA^^T^y^-f 
±IE (7) <DUMPW^7Z,^^^-vn-B-^(DTiy:^u—htzfy^-7—t^m 

ffiL.fc;65, GST-NS 5 B t ;55HCV RlSl A^y^l^yu— hJ^V^Zfp^ — 

ucv<D 3'UTR (^tLt±. mmmihu^ti^xmmrr^^nm a 

3'UTR*-e<Z)^a^ ; poly(U)f^ poly(U);^ h V^;/^ ; ^LT3' XliHCV 

(Kolykhalov, A. A. J Virol. 70:3363-3371,1996; Tanaka , T. J 
Virol. 70:3307-3312,1996) „ :ifh h<D^M(DUCV V y J^RN A^ 4 

h^m^x^i&i^. RNA-a-^Tiz-f >r^^:^v^fc imsAmm » 

1) h<Df^^ 

(pGEM3zf (+)/NS5BBg, pGEM3zf (+)/poly(U) , S.U^ pGEMSzf (+)/3' X) ^IS^U. 
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pGEM3zf (+)/NS5BBgfi, : 

GOMiATCCAG ATCTACGGGGC CACTTA (SBBgFor) (M^\^-^) 
GCGAATTCAA GACAAAGGGAA TGGCCTAT (SBBgRev) (gB^IJS-^lO) 
Cnn^fi. -letb^ix, •^'^(DBainH iS^Z^EcoR I^fe^^^^-r-S) ^ffiV\ E 
coR lS.T7BamH I UilLCDmi^U CY J K- 1 cDN AiSr-g-WLTV^S 
pGEMSzf (+)/HCV JK-l^T^i/:/^— h tT^ P CR-T?#^LfCo 
pGEM3zf (+) /poly (U) fi, ^ y =f ^ 1^::*-^ K : 
GCGAATTCGA AGACTTGCCTT TTTTTTTGTT TTTTTTTTTTT CTTTTTTTTTT 
TTTCTTTTTT TTCCTTTTTTT TTTTTTCT (polyUFor) (ga^J#-^ll) 
GCGGATCOGA AGACXJCCACCA AAGAAGGAAAA GGGAAAAAAAA AAAACAAAGAA 
GAAAAAAAAA AAAAGGAAAAA AAAGA (polyURev) {E^J#-^12) 

X::^— y V^U-CPCRif :^i^^{;:#tL. HCV(Dpo1y(\J) :k hi^^y^^^ 
^-r^^V^^l^h^^, wC9DNAf|fK*^pGEM3zf(+) (Promega Co. Ltd.) E 

coRi and BamH l-<^^-(c:#A-f-5i:.i:{c:j:t)1#^Lfco 
pGEM3zf (+) /3' 1 y =f ^ ^ U:^^ K : 

GCGAATTCGA AGACTTGGTGG CTCCATCTTAG CCCTAGTCACG GCTAGCTCTGA 
AAGGTCCGTG AGOCGCATGAC TGGAG (3' X For) (ffi^J#-^13) 
GCGGATCCCT TAAGACATGAT CTGCAGAGAGG OCAGTATCAGC ACTCTCTGCAG 
TCATGOGGCT CAC (3' X Rev) (ga^J#^14) 
(rtl/t)}^. ^tl^tl^ -a-^OEcoRI, Bbsl, AflII&t;fBaBiH I -rS) ^ 
'r=^—Vl^r\^XPCR-:/u^=^l^r\Z.m\^. S'X (Kolykhalov. a. A. h, 
1996, J Virol. 70:3363-3371 ; Tanaka, T. ^, 1996, J Virol. 70:3307-3312) 
^■^tP7^i5^P<>' EcoR I&t;?BamH I $P^<l:^-r5DNA»f>H'^ 

pGEM3zf(+) (Promega Co. Ltd.) EcoR I and BaiaH. 1 ^^izW^^'t'^ ^ 

:^^^^$rTaq sequencing kits^DNA sequencer (374A, Applied 
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Biosystems Co. Ltd. ) TSE^J ^^W- l^f^o 
2) T^i^^l^— h<Df^p£ 

±fBO^^>^5 KpGEM3zf (+)/5BBg. pGEMSzf (+)/poly(U), RV^ 
pGEM3zf(+)/3*X^, BamH I XfiEcoR n^J; "Pi-i-fbL. f^i^itLtc. ^ 

t3 — /V R N A f^fiK(Clffi V ^ feo 

SP6 RNAtKi; p« If (Promega Co. Ltd.)^^V^, -gt^^tZJlg^ {C^Jfeo T 

>f ^-droL^— :^<^^s DNA-T^V:^!^— h^RNase^^— DNaseT?^^-fk 
UfCo R N A^J^fei^ ^ :7 31 y —JV—^ n a t^;/!^^ (1:1) 'dfttti Lx Sephadex 
G-50;«7^^ (Pharmacia Biotech Co. , Ltd.) $r ii UXMI<^p? tJ' l^:^^ K^l^ 

RNA1^i^7'/^(^p"p«l^^ MOPS ^i4>*7'/l'X«^^^>J^yTi5'y>'VT5: 
##^J2. 3) <^lS^i-5pCX. RNA^#^4RNA)fKy 7« (RdR 

PAGE-c:$>Si> It^i-^co jfe^a, ^RNAt^-th-YXi^^g Aicia^<^ii«:)-cfc 

. . 

^^i^K^O^i^ttl^Fnfc (^9B. V—l^l. 3, 4) o 

^t)iZi^(i^W^n^iJ&^^^-o HCV RNAS.t/=V hn^/U-RNA Tl^ 
ZfU-hRXJ^^y^-^—tl^XilFmi^f:^ m9) o HCV3'UTR(Z>3' X^ffi 
V^5RNA-^^I6I:±. m(?5RNAli:ittfeL-C'^i£< (09 > V^-i^ 1 22^1)^4 ^ . 
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3t^itm . HCV 3'UTR<Z>poly(U) h l^^y^fi^fl^i^-Qn, "r^^Zf 

RNA:$57-^:7'i — KS.tl^T'^'i'-^— i: LTfiJffi^ns^i:. S.T^. UMP 
^«9ii^T5/-fe-l'-e;^^tl.fcJ; GST-NS 5 B t 5 h ^ 

:7 ^— ^S^4$^^^fc/^v^ ^ i: S:;^ LTV 

^± (7) (8) t^^^ imm(oiKi^mm^m^\^^'o^'m.^i(\.fdm^ 

;tMGST-NS 5B t S.tm^x:MNS 5 B t(^v^i•^^^). Rd RP}z:*il(D 

— NS 5B tSU^NS 5 B tfi, i?'— ^— ^fi§^^^a;^$7^^v^ 
g^^Jl GST-NS 5 B tSWS 5 B t (^fi&^i^T ^ y S®a^J^coBi^ 

NS 5 B \.(D^mW-h UTtt. *)b«^SRd RP^-ei^S^:l^¥r#§tLTV^S. 
HCV NS 5B(DGDD^^— :7{^*3lt5gife^^f*: (NS5Bt-ml) , 
YRHRAR{;i*3tt^^^<^^ (NS5Bt-m2) RD^C G Y R R C R (Cl*5(t -5 
(N S 5 B t -m 3 ) ^v^if-r ^^Lfc (0 1 „ 

GDD<^VDD (gE3?IJ#-i-lSrJf2lC*3ttST^ /^#^^ 
317-317 (HCVSei-*5JtST^yife#^2736-2738, JgilTI^^)) iJiJ:^®!^^ Y 
RHRAR(^A AAA AA (500-505 (2919-2924) )lCj;Sei^^> RtJ^CGYRR 
CROAAAAAA (274-280 (2693-2699) ) (Jl i 5g^|g^f$:-^fcSo 

> NS5BForJtU«NS5BtRev^ffiVA6:^-— ^ 5/:7°ac^:;^-7^ViX3 i^ir 
PCR^^^M^^i£l-j; iJpillLfc (Yi, M.-K.f>, 1997, Virology. 
231:119-129) „ 

NS 5 Bt^C^Ki^i^lCliSlt'SS^^m^*: (NS 5 B-m4) li, NSSBFori: 
e^T<Dia^J«^NS5Bai4Rev h ^zT'y ^ i: LT , P C R J: #;rco 
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GCGGATCCTC ACOGGTTGGGG AGCAGGTAGAT GCCTACCCOSG AGAAGGTAGGA 
GTAGGCACCA CAT (NS5Bni4Rev) (M^m^lS) 

NS 5B-m4-C«. T^y^m^^5 7 9RX^5 8 2 Jz:*5lt5 L^UfV;i5v^-r 



m4 GST-NS 5B t^^^^^*:<^)Rd RPfSte 





^«9ii^(cpn0 




GST-NS5Bt (20 ng) 


22085 


100 


GST-NS5Bt-ml (20 ng) 
(40 ng) 


359 
248 


1.5 
1. 1 


GST-NS5Bt-ni2 (20 ng) 
(40 ng) 


70 
172 


0.3 
0.7 


GST-NS5Bt-m3 (20 ng) 
(40 ng) 


124 

113 


0. 5 
0. 5 



NS5B t-mlliRdRP?&|4S:^<^$?te;{)*ofc (^4^^) o :i<Df^^\^. 
GST-NS 5 B t Xf:iNS 5 B t iJ^^'y^^^, RNA-a-^fi&tti-GD D^^— 
y ^i^>m t -r S - 1 5r^i^ LTV it|{E6t;itSt^^So^v ^^5' 9:^^ —(Dm^ 

^mi!^. NS 5 B t -mZRXJ^NS 5 B t -m3 ^< R d R PSIti^:^$-r, 
15 I^JS^Rl 1 t?#fcG S T-NS 5 B t i:*#T-e. ^<^3R d RPS^fi^Ri.^ 

bJ^i^O^ofc (^4) „ U±f>^^. #f>ixfcRdRP?&14d5GST-NS 5B tft 

GST-NS5Bt (^niaSb2^feJ«afl&f^TO^&ie:gli-S^ft 

NS 5 B<?5C^<S<Z)2 1 T ^ y Hi^S&#J^iia{J:*5lt5N S 5B<7> 

23^115. ^flT;&5AyJ^{iflaCOS UtoBS) Nf6«J?JC (trans ienO^m^T^f^ 
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^m^mUi^-r^r-mz.^ (green fluorescent protein. 

GFP) ^ftcDNSSB, NS 5 B tST^NS 5 B-in4 irOgfe-a-^i/^^":;' 

K-r ;^ 5: KT«#?LW|i^^B&H L E ilrJ^K^^ LfciS' i/x-JiJ^ 

( 1 ) G F p (Dm^^ <Dm%wmtmmx'(Dmm.(Dtcib(7>y^ ^ k<??« 

PSG5UTPL (Lin, Y. 1997, J. Biol. Chem. 272:7132-7139; 

Murakami, S. 1994, J. Biol. Chem. 269: 15118-15123) P>p^ b^Co 

M:^'ikt/t'^l^^<^ (green fluorescent protein ; GFP) CDcDNA}^^ phGFP 

-S6 5T (Clontech Co. Ltd.)^T>^U^ h t i^. ^T(D:f=7^-^—i^m\'^ 

TPCR-e^^UfCo 
AAGATATCGC GGCCGCATGGT GAGCAAGGGCG AG (GFPNotFor) (ga^J#-^16) 
AAGGATCCGA ATTCTTGTACA GCTCGTCCAT (GFPEcoRev) (ga^J#-^17) 
mbfi. ^tL-ett, ^^<D EcoRV, NotI JtU? EcoRI ?fP^^^bTV>^o ^ 

^ EcoRV 2^TJ«BaiiiHI gpfi^W-rSDNA^^i-^EcoRV. BamH I "C^DfaL. 

p SG 5UTP L(7?EcoR I ^fii:2rKlenow:7 ^ ^Tt^ >- bfc^, B 

amHrm-fkb/c-i^^-tCl^AU. pGFP^#fco ^ <^ p G F P-^iJ' — $:fflV^ 

T ^ 9 1 oC0Pt^#?^3^-< — pN K F L A G L tCo 

Mm^f^\z.mmvfcmi$i^^i.F -L AG-tag (mm =^ifh—zfm^\^=^~- 

h'-t^mm^p FLAG His/p 5 3 (R. Roeder;ii^ A^) H)^ h s SiTi^TPi-T P C 
R^feS^^V^T#fCo r<^DNA»r>i-%, £iTO 1 m^^^-^-f : 
ATGOGGCCGCCACCATGGACTACAAAGACGAT (NKFLAGFor) (E^Jli-^lS) 
OGGGATCCTCAGTCTGAGTCAGGCCCTTCT (p53Rev) (Ea?lll&^19) 

^H^tt, -a'^<^Noti|fp^, ='>'-fe:/i^^aiRiii^&> 

BainHI gP^^r^-TS) ^SrfflV>, PCR{;:J;t>. pGFP NotI and BamHI -<i5'^ 
— {;:}fAU> pNKFLAG/p 5 3?r#fCo 

K pNKFLAG fi, _h|Bor:i:< , EcoR I^UfBamH I^B^S: 
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rtVib<D:^^>^^ KpNKFLAGS.TJ«pGFP(?3EcoR I Sl^BamH 1 
^?£l-ttoX. NS 5 Bc^DNA^lf Ab. G F P-N S 5 B^^>^^;^ ^ K (p 
5 GF P/NS 5 B) X«F L AG-:^lil-NS 5 BCD^m.-^^^^ K 

(pNKFLAG/NS5B) ^Sr^lg UfCo l^^l-x N S 5 B t 5tTJ^N S 5B-m4^='-K 

(2) iii?Li&#j«T-<^)^m 

10 ^^■7-1' Ki^^'^-^/l' (microscope slide culture well) (Heraeus Co, Ltd.) 

l-K#/^<D^0s GFP-NS5B ^^TT^^^^K (pGFP/NS5B) Xf± 
F LAG-;^fg|-NS 5 B<^>^Ja:^^;=<>5 K (pNKFLAG/NS5B) h ^ i^:^ 

j^v^-c^ 1 0 o%;^7«^5^y— /i^-es^^^, ^-@^bfco ^ix^)^-2 st^-es 

15 ^L- 8 OTCfii^^bfCo G F P-Sfe-a-^ «P B S «f , 0. 0005% Evans 

Blue-CMIt^feU-C^WbfCo FLAG-:^liK^>-x^^'^^^U-CV^SK5|Sfj*, 
PBStf. 0. 5%B S A-e:7'a 5.i? O . 5 % B S A^^P B S -C:?^r30^ ( 1 : 
3 3 0) bfc^- FLAG M 2 ^^^^T*— ^^fe L^bo 

20 Wkir^^l^iJ-'^ I gG . RX^:^ h W-:/ h T If'i;^^/- F I T C (Amersham ^t) ^ 

ffiV\ Evans Bluetr^fifc^fe-TS ^ t i^X «9 ^fTo^^do 

j^^li, N I BAS-UW I B^^/WiJ' — ^^Sx.fcBX-5 O'^prnW^M. 
(01yii?justt)-ria^L. •r'V ^^-T^'T (Pictrography 3000, Fuji 

Co. Ltd.) \:LX'oXU%^tl^t^c mm^J:GFP-m^^>^<i^(OUl.Km!^f*^X' 
25 <75^^^^/Hi^ ^-NS 5 B I gGS^t;«^— GF P- I gG (Clontech Co. , 

Ltd.)^fflv^T, #%««Ji{;il2S<^?;^^-C':7^:^^5'i/:^n5/7^^i^iJ^(z:j:i9, 

3^*$:® 1 0{C^i-o ^"t^, (A)li^SNS5B, (B)«GFP-NS5 
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Bt. (C) {iGFP-NS5B-in4. (D) fiG F PmM<7)^mTfc5o 

(mi OA) o ^fc. GFP-NS 5 Bti5'>'^'?^|i;^{^^{3^ 
(EI 1 O B)o 1 0 {^^o^^T. G F P-NS 5 Bt0^^cr);^rt<^>v^^5^^■:^/H^. 
NS 5B(©c^<?)T^;&-Mi§g6omfig^«/jt5 J:p{^^tf^tLfc2-o 
Mi^hW-i^^titL (Hioc) , I^^<^M*fifiii<^ni?Ll&^«cos 
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m ^ m m 



^— ^Stt^Wi-^^^M^K y ^-^^f- V^="- Ki-^ DNA t , ^J}^ y -s::/'^ K 
jej[.-^c:>|| 2 (D /K y K ^ = — Ki" 5 D N A t S:-^tl^^-<i5^ iJ' — -C^g^m 

N A /K y ^ ^ — if <DM5t:^ifeo 

y 1 b 5 7 0 * t?oosa^j> ^Ba^j{c*3v ^TT 5: y m^X^. L < 

4 . ffsit^ 1 |e^<7?^&-Ci5lat^ti.fc*mx^RN A^fe#i4RN AJ}< y ^ ^-if o 

5 . W^m(ryRM^% 2 {c:ta^<^T ^ 7 ^Sa^'JOT ^ y i d> b 5 7 o ^ 
o^gayij, ^ia^j(c:*3v^TT 5: y m^^x^. b < «#*p ^ttfcr 5: y ^sa^d 

t^'-CfcoX. t hcOTPfJ8!>'f/l':^<^RNA^fe#teRNA;}^y y 7— iffSttSr^ 

7. |f3}t^6ia^<^DNA^-g-Wr5^m^i5'i5'— o 

8. ft3}e^7|2^o^m^i^i?^— x?l^Kigife$tt:^c?l^®feife{^. 
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SEQUNCE LISTINGS 
<110> -r — ^-f • VV-- T^'K • :iJ-^y<^— 
ELI LILLY AND COMPANY 

<i2o> t hcMffF2^^'>>r/T^;=^oRNA^6t#i4jKy ^— tf^tt^wrsm^^M 

<130> 660950 
<I50> JP 10/047015 
<151> 1998-2-27 
<160> 19 
<2I0> 1 
<211> 1733 
<212> DNA 

<213> Hepatitis C virus JK-1 (NS5B) 
<400> 1 

teg atg tct tac acg tgg aca ggc gcc eta ate aca cca tgc gee geg 48 
Ser Met Ser Tyr Thr Trp Thr Gly Ala Leu He Thr Pro Cys Ala Ala 

15 10 15 

gag gag age aag ctg cec ate aat ccg ttg age aac tct ttg etg cgt 96 
Glu Glu Ser Lys Leu Pro He Asn Pro Leu Ser Asn Ser Leu Leu Arg 

20 25 30 

cac cac aac atg gtc tac gee aca aca. tct cgc age gca ggc eta egg 144 
His His Asn Met Val Tyr Ala Thr Thr Ser Arg Ser Ala Gly Leu Arg 

35 40 45 

cag aaia aag gtc acc ttt gac aga ctg cag gtc ccg gac gac cat tac 192 
Gin Lys Lys Val Thr Phe Asp Arg Leu Gin Val Pro Asp Asp His Tyr 
50 55 60 
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egg gac gtg etc aag gag atg aag gcg aag gcg tec aca gtt aag get 240 
Arg Asp Val Leu Lys Glu Met Lys Ala Lys Ala Ser Thr Val Lys Ala 
65 70 75 80 

aaa ctt eta tet gta gaa gaa gee tge aag etg aeg ccc cca cac teg 288 
5 Lys Leu Leu Ser Val Glu Glu Ala Cys Lys Leu Thr Pro Pro His Ser 

85 90 95 

gee aga tec aaa ttt ggc tat ggg gcg aag gac gtc egg aae eta tec 336 
Ala Arg Ser Lys Phe Gly Tyr Gly Ala Lys Asp Val Arg Asn Leu Ser 
100 105 HO 

10 age aag gee gtt aae eae ate eae tec gtg tgg aag gac ttg etg gaa 384 

Ser Lys Ala Val Asn His He His Ser Val Trp Lys Asp Leu Leu Glu 

115 120 125 

gac act ga^i aca cca att gac act ace ate atg gca aaa aat gag gtc 432 
Asp Thr Glu Thr Pro He Asp Thr Thr He Met Ala Lys Asn Glu Val 
15 130 135 140 

ttc tgt gtt caa cca gag aaa gga ggc cgc aag cca gee cgc ctt ate 480 
Phe Cys Val Gin Pro Glu Lys Gly Gly Arg Lys Pro Ala Arg Leu He 
145 150 155 160 

gta ttc cca gaa ctt ggg gtt cgt gtg tgc gag aaa atg gee ctt tac 528 
20 Val Phe Pro Glu Leu Gly Val Arg Val Cys Glu Lys Met Ala Leu Tyr 

165 170 175 

gac gtg gtc tec act ctt cet cag gee gtg atg ggc tec tea tac gga 576 
Asp Val Val Ser Thr Leu Pro Gin Ala Val Met Gly Ser Ser Tyr Gly 
180 185 190 

25 ttc cag tac tet cct ggg cag egg gtc gag ttc etg gtg aat gcc tgg 62^4 

Phe Gin Tyr Ser Pro Gly Gin Arg Val Glu Phe Leu Val Asn Ala Trp 
195 200 205 
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aaa teg aag aaa aac cct atg ggc ttc gca tat tgc acc cgc tgt ttt 672 
Lys Ser Lys Lys Asn Pro Met Gly Phe Ala Tyr Cys Thr Arg Cys Phe 

210 215 220 

gac tea acg gtc act gag agt gat ate cgt gtt gag gag tea att tac 720 
Asp Ser Thr Val Thr Glu Ser Asp He Arg Val Glu Glu Ser He Tyr 
225 230 235 240 

csia tgt tgt gac ttg gee cec gag gee aga cag gtc at a agg teg etc 768 
Gin Cys Cys Asp Leu Ala Pro Glu Ala Arg Gin Val He Arg Ser Leu 

245 250 255 

acg gag egg ctt tat ate ggg ggc cec ctg act aat tea aaa ggg cag 816 
Thr Glu Arg Leu Tyr He Gly Gly Pro Leu Thr Asn Ser Lys Gly Gin 

260 265 270 

aac tgc ggt tat cgc egg tgc cgc gcc age ggt gtg ctg acg act aac 864 
Asn Cys Gly Tyr Arg Arg Cys Arg Ala Ser Gly Val Leu Thr Thr Asn 

275 280 285 

tgc ggt aat acc etc aca tgt tac ttg aag gcc tct gca gcc tgt cga 912 
Cys Gly Asn Thr Leu Thr Cys Tyr Leu Lys Ala Ser Ala Ala Cys Arg 

290 295 300 

get gca aag etc cag gac tgc acg atg etc gtg tgc gga gac gac ctt 960 
Ala Ala Lys Leu Gin Asp Cys Thr Met Leu Val Cys Gly Asp Asp Leu 
305 310 315 320 

gtc gtt ate tgt gaa age gcg gga ace cag gag gac gcg gcg age eta 1008 
Val Val He Cys Glu Ser Ala Gly Thr Gin Glu Asp Ala Ala Ser Leu 

325 330 335 

cga gtc ttc acg gag get atg act agg tac tct gcc cec cec ggg gac 1056 
Arg Val Phe Thr Glu Ala Met Thr Arg Tyr Ser Ala Pro Pro Gly Asp 
340 335 350 
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ccg ccc caa cca gaa tac gac ttg gag tta ata aca tea tgc tec tec 1104 
Pro Pro Gin Pro Glu Tyr Asp Leu Glu Leu He Thr Ser Cys Ser Ser 

355 360 365 

aac gtg teg gtc gcg cac gac gca tct ggc aag egg gtg tac tac etc 1152 
Asn Val Ser Val Ala His Asp Ala Ser Gly Lys Arg Val Tyr Tyr Leu 

370 375 380 

act cgc gac ccc acc acc ccc etc gcg agg gca gcg tgg gaa aca gca 1200 
Thr Arg Asp Pro Thr Thr Pro Leu Ala Arg Ala Ala Trp Glu Thr Ala 
385 390 395 400 

aga cac act cca gta aac tec tgg eta ggc aac ate ate atg tac gcg 1248 
Arg His Thr Pro Val Asn Ser Trp Leu Gly Asn He He Met Tyr Ala 

405 410 415 

ccc acc ctg tgg gca agg atg att ctg atg acc cac tte ttc tee ate 1296 
Pro Thr Leu Trp Ala Arg Met lie Leu Met Thr His Phe Phe Ser He 

420 425 430 

ctt eta get cag gag caa ctt gaa aaa gee ctg ggt tgt cag ate tac 1344 
Leu Leu Ala Gin Glu Gin Leu Glu Lys Ala Leu Gly Cys Gin He Tyr 

435 440 445 

ESE gcc act tac ttc att gaa cca ctt gac eta cet cag ate att cag 1392 
Gly Ala Thr Tyr Phe He Glu Pro Leu Asp Leu Pro Gin He He Gin 

450 455 460 

cga etc cac ggt ctt age gca ttt tea etc cac agt tac tct cca ggt 1440 
Arg Leu His Gly Leu Ser Ala Phe Ser Leu His Ser Tyr Ser Pro Gly 
465 470 475 480 

gaa ate aat agg gtg get tea tgc etc agg aaa ctt ggg gta cca ccc 1488 
Glu He Asn Arg Val Ala Ser Cys Leu Arg Lys Leu Gly Val Pro Pro 
485 490 495 
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ttg cga gtc tgg aga cat egg gcc aga agt gtc cgc get aag eta ctg 1536 
Leu Arg Val Trp Arg His Arg Ala Arg Ser Val Arg Ala Lys Leu Leu 

500 505 510 

tec cag ggg ggg agg gee gcc act tgt ggc aag tae etc ttc aac tgg 1584 
Ser Gin Gly Gly Arg Ala Ala Thr Cys Gly Lys Tyr Leu Phe Asn Trp 

515 520 525 

gca gtg agg acc aag ctt aaa etc act cca att ceg get gcg tec eag 1632 
Ala Val Arg Thr Lys Leu Lys Leu Thr Pro He Pro Ala Ala Ser Gin 

530 535 540 

ttg gac tta tec gge tgg ttc gtt get ggt tae age ggg gga gac ata 1680 
Leu Asp Leu Ser Gly Trp Phe Val Ala Gly Tyr Ser Gly Gly Asp He 
545 550 555 560 

tat cac age ctg tct cgt gcc cga ecc cgc tgg ttc atg tgg tgc eta 1728 
Tyr His Ser Leu Ser Arg Ala Arg Pro Arg Trp Phe Met Trp Cys Leu 

565 570 575 

etc eta ctt tct gta ggg gta ggc ate tac ctg etc ecc aac egg 1773 
Leu Leu Leu Ser Val Gly Val Gly He Tyr Leu Leu Pro Asn Arg 
580 585 590 

<210> 2 
<211> 591 
<212> PRT 

<213> Hepatitis C virus JK-1 (NS5B) 
<400> 2 

Ser Met Ser Tyr Thr Trp Thr Gly Ala Leu He Thr Pro Cys Ala Ala 

1 5 10 15 

Glu Glu Ser Lys Leu Pro He Asn Pro Leu Ser Asn Ser Leu Leu Arg 
20 25 30 



5/12 



# 



wo 99/43792 




PCT/JP98/04204 



His His Asn Met Val Tyr Ala Thr Thr Ser Arg Ser Ala Gly Leu Arg 

35 40 45 

Gin Lys Lys Val Thr Phe Asp Arg Leu Gin Val Pro Asp Asp His Tyr 
50 55 60 

5 Arg Asp Val Leu Lys Glu Met Lys Ala Lys Ala Ser Thr Val Lys Ala 

65 70 75 80 

Lys Leu Leu Ser Val Glu Glu Ala Cys Lys Leu Thr Pro Pro His Ser 

85 90 95 

Ala Arg Ser Lys Phe Gly Tyr Gly Ala Lys Asp Val Arg Asn Leu Ser 
10 100 105 110 

Ser Lys Ala Val Asn His lie His Ser Val Trp Lys Asp Leu Leu Glu 

115 120 125 

Asp Thr Glu Thr Pro He Asp Thr Thr lie Met Ala Lys Asn Glu Val 
130 135 140 

15 Phe Cys Val Gin Pro Glu Lys Gly Gly Arg Lys Pro Ala Arg Leu He 

145 150 155 160 

Val Phe Pro Glu Leu Gly Val Arg Val Cys Glu Lys Met Ala Leu Tyr 

165 170 175 

Asp Val Val Ser Thr Leu Pro Gin Ala Val Met Gly Ser Ser Tyr Gly 
20 180 185 190 

Phe Gin Tyr Ser Pro Gly Gin Arg Val Glu Phe Leu Val Asn Ala Trp 

195 200 205 

Lys Ser Lys Lys Asn Pro Met Gly Phe Ala Tyr Cys Thr Arg Cys Phe 
210 215 220 

25 Asp Ser Thr Val Thr Glu Ser Asp He Arg Val Glu Glu Ser He Tyr 

225 230 235 240 

Gin Cys Cys Asp Leu Ala Pro Glu Ala Arg Gin Val He Arg Ser Leu 
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245 250 255 

Thr Glu Arg Leu Tyr He Gly Gly Pro Leu Thr Asn Ser Lys Gly Gin 

260 265 270 

Asn Cys Gly Tyr Arg Arg Cys Arg Ala Ser Gly Val Leu Thr Thr Asn 

275 280 285 

Cys Gly Asn Thr Leu Thr Cys Tyr Leu Lys Ala Ser Ala Ala Cys Arg 

290 295 300 

Ala Ala Lys Leu Gin Asp Cys Thr Met Leu Val Cys Gly Asp Asp Leu 
305 310 315 320 

Val Val He Cys Glu Ser Ala Gly Thr Gin Glu Asp Ala Ala Ser Leu 

325 330 335 

Arg Val Phe Thr Glu Ala Met Thr Arg Tyr Ser Ala Pro Pro Gly Asp 

340 335 350 

Pro Pro Gin Pro Glu Tyr Asp Leu Glu Leu He Thr Ser Cys Ser Ser 

355 360 365 

Asn Val Ser Val Ala His Asp Ala Ser Gly Lys Arg Val Tyr Tyr Leu 

370 375 380 

Thr Arg Asp Pro Thr Thr Pro Leu Ala Arg Ala Ala Trp Glu Thr Ala 
385 390 395 400 

Arg His Thr Pro Val Asn Ser Trp Leu Gly Asn He He Met Tyr Ala 

405 410 415 

Pro Thr Leu Trp Ala Arg Met He Leu Met Thr His Phe Phe Ser He 

420 425 430 

Leu Leu Ala Gin Glu Gin Leu Glu Lys Ala Leu Gly Cys Gin He Tyr 

435 440 445 

Gly Ala Thr Tyr Phe He Glu Pro Leu Asp Leu Pro Gin He He Gin 
450 455 460 
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Arg Leu His Gly Leu Ser Ala Phe Ser Leu His Ser Tyr Ser Pro Gly 
465 470 475 480 

Glu He Asn Arg Val Ala Ser Cys Leu Arg Lys Leu Gly Val Pro Pro 
485 490 495 

5 Leu Arg Val Trp Arg His Arg Ala Arg Ser Val Arg Ala Lys Leu Leu 

500 505 510 

Ser Gin Gly Gly Arg Ala Ala Thr Cys Gly Lys Tyr Leu Phe Asn Trp 

515 520 525 

Ala Val Arg Thr Lys Leu Lys Leu Thr Pro He Pro Ala Ala Ser Gin 
10 530 535 540 

Leu Asp Leu Ser Gly Trp Phe Val Ala Gly Tyr Ser Gly Gly Asp He 
545 550 555 560 

Tyr His Ser Leu Ser Arg Ala Arg Pro Arg Trp Phe Met Trp Cys Leu 
565 570 575 

15 Leu Leu Leu Ser Val Gly Val Gly He Tyr Leu Leu Pro Asn Arg 

580 585 590 

<210> 3 
<211> 111 
<212> DMA 
20 <213> Artificial Sequence 

<400> 3 

teg gat ctg gtt ccg cgt gga teg tgc acg aat tta cgt cgt gca tct 48 
Ser Asp Leu Val Pro Arg Gly Ser Cys Thr Asn Leu Arg Arg Ala Ser 
25 1 5 10 15 

gtt ctg aat teg age tec ggt acc ccc ggg gtc gac gga tec caa ttc 96 
Val Leu Asn Ser Ser Ser Gly Thr Pro Gly Val Asp Gly Ser Gin Phe 
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20 



25 



30 



ate gtg act gac tga 
He Val Thr Asp ... 
35 

<210> 4 
<211> 37 
<212> DMA 

<213> Artificial Sequence 
<400> 4 

gaattcgagc tccggtaccc ccggggtcga cggatcc 
<210> 5 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

ggatccgtcg accccggggg taccggagct cgaattc 
<2l6> 6 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

gggagctcca tgtcgatgtc ttacacgtgg aca 
<210> 7 
<211> 32 
<212> DMA 

<213> Artificial Sequence 
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<400> 7 

gggtcgaccc ggttggggag caggtagatg cc 32 
<210> 8 
<211> 32 
5 <212> DMA 

<213> Artificial Sequence 
<400> 8 

gggtcgacgc ggggtcgggc acgagacagg ct 32 
<210> 9 
10 <211> 27 

<212> DMA 

<213> Artificial Sequence 
<400> 9 

gcggatccag atctacgggg ccactta 27 
15 <210> 10 

<211> 29 
<212> DMA 

<213> Artificial Sequence 
<400> 10 

20 gcgaattcaa gacaaaggga atggcctat 29 

<210> 11 
<211> 82 
<212> DNA 

<213> Artificial Sequence 
25 <400> 11 

gcgaattcga agacttccct ttttttttgt tttttttttt ttcttttttt ttttttcttt 60 
tttttccttt tttttttttt ct 82 
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<210> 12 
<211> 80 
<212> DMA 

<213> Artificial Sequence 
<400> 12 

gcggatccga agacgccacc aaagaaggaa aagggaaaaa aaaaaaacaa agaagaaaeia 60 



<210> 13 
<211> 80 
<212> DMA 

<213> Artificial Sequence 
<400> 13 

gcgaattcga agacttggtg gctccatctt agccctagtc acggctagct gtgaaaggtc 60 
cgtgagccgc atgactgcag 80 
<210> 14 
<211> 67 
<212> DMA 

<213> Artificial Sequence 
<400> 15 

gcggatccct taagacatga tctgcagaga ggccagtatc agcactctct gcagtcatgc 60 
ggctcac 67 
<210> 15 
<211> 67 
<212> DMA 

<213> Artificial Sequence _ 
<400> 16 

gcggatcctc accggttggg gagcaggtag atgcctaccc cggagaaggt aggagtaggc 60 



aaaaaaaagg aaaaaaaaga 



80 
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accacat 67 
<210> 16 
<211> 34 
<212> DNA 
5 <213> Artificial Sequence 

<400> 16 

Eiagatatcgc ggccgcatgg tgagcaaggg cgag 34 
<210> 17 
<211> 31 
10 <212> DNA 

<213> Artificial Sequence 
<400> 17 

siaggatccga attcttgtac agctcgtcca t 31 
<210> 18 
15 <211> 32 

<212> DNA 

<213> Artificial Sequence 
<400> 18 

atgcggccgc caccatggac tacaaagacg at 32 
20 <210> 19 

<21l> 30 
<212> DNA 

<213> Artificial Sequence 
<4p0> 19 

25 cggg^atcctc agtctgagtc aggcccttct 30 
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